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(57)Abstract: 

PURPOSE: To facilitate the assembly of a piezoelectric 
element onto a stem, to restrict the effect of distortion 
from the stem and to obtain a support structure with an 
excellent shock resistance by fixing a support plate and 
an upper ridge of a piezoelectric plate with an adhesives, 
supporting them so as to suspend the piezoelectric 
element and connecting an electrode pad formed to the 
piezoelectric plate and a lead terminal arranged to the 
step with a wire. 

CONSTITUTION: A support plate 9 is stood upright 
almost in the middle of a stem 3 so as to be in parallel 
with a major surface of a crystal plate 5 to be supported, ^ 
an upper ridge of the crystal plate 5 is adhered and fixed 
to the plate support 9 with an adhesives 10 and they are 
supported to be suspended. Then the electric wiring is 
implemented by connecting lead terminals 11,12 
penetrated air-tightly to the stem 3 and insulated 
electrically to the stem 3 to electrode pads 6, 6 of the 
crystal plate 5 with wires 13, 14 respectively. When the 

crystal plate 5 is mounted on the stem 3, it is implemented by having only to adhere the 
ridge of the plate 5 to the support plate 9 and automatic mounting is comparatively and 
implemented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the. 
original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS - 

[Cirim^jMaintenance structure of the piezo-electric device characterized by connecting with 
a wire the electrode pad formed in tbe piezo-electric blank while supporting so that the 
tabular support and the upper-limit marginal part of a piezo electric blank which were set up 
on the stem might be fixed with adhesives and the pendant of the aforementioned 
piezo electric blank might be carried out, and the lead terminal arranged in the stem _ 
[Claim 2] Maintenance structure of the piezo electric device according to claim 1 
characterized by having made it flow through a tabular support with the grounding terminal 
oFa stem while forming the ground electrode and the electrode pad which flowed m the 
upper hmit marginal part of a piezo-electric blank, and fixing the aforementioned upper-limit 
marginal part and a tabular support in an electroconductive glue. 

Tcilm 3] The claim 1 characterized by having "fed) the aforementioned tabular support and 
h Redetermined gap and setting up a stopper on a stem that deformation of .P^nc 
blank should be prevented, or maintenance structure of a piezo electric device given in two. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h 0W s the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] this invention relates to the maintenance structure of the 
piezo electric device like a piezoelectric transducer or a piezo-electric filter. 

[Description of the Prior Art] There is ******** shown in diawmsJ (a) and (b) as structure of 
holding the double.mode crystal filter using thickness skid vibration of a piezoelectric device 
for example, AT cut crystal. While the composition of this mounting a predetermined gap 
and sets it up on a stem 3 so that phase opposite of the tabular lead terminals 2 and 2 which 
have the two springs nature in which the slit 1 was formed may be carried out mutaaUy The 
comparatively short lead terminal 4 between the aforementioned tabular lead termmal ^2 of 
this stem 3 and 2 is mostly formed in the center. In one main front face of the crystal blank 5 
two electrode pads 6 and 6 which flow with an I/O electrode in the center and flow with these 
at a blank marginal part mostly, respectively While inserting in the slits 1 and 1 of the 
aforementioned tabular lead terminals 2 and 2 the blank marginal part which has 
electrode pads 6 and 6 of the double mode crystal filter which formed m the field of another 
side the electrode pad 7 which flows with a ground electrode in the center and flows with this 
at a blank marginal part mostly by vacuum evaporation ete., respectively respectively It was 
common to have made the crystal blank 5 arrange so that the electrode pad 7 may contact the 
aforementioned lead terminal 4, and to have pasted up between each electrode pad and lead 
terminals by the electroconductive glue 8 that flow fixation should be carried out 
[0003] However, when [ at which this is not contained in a case (not shown) like oxaamg^ W 
depending on how to apply the force to the crystal blank 5 that lead terminals 2 and 2 should 
deform and this crystal device should be closed in case the crystal blank 5 is incorporated on a 
stem 3 in the crystal device which applied the maintenance stxucture like J carrying out, 
the fault that this case and the crystal blank 5 collide arises. Furthermore, automatic 
mounting or automatic adhesion by the machine was difficult for this structure, and since the 
place still depended on a handicraft was large, it had become the obstacle of a cost cut When 
the aforementioned tabular lead terminals 2 and 2 were replaced with the rigid high thing 
that this should be solved, although deformation of this lead terminal could be prevented 
when closing it by welding a stem 3 and a case by resistance, distortion of the stem 3 produced 
by welding tended to transmit it to the crystal blank 5 through lead terminals 2 and 2 and it 
had the defect in which the center frequency of a double mode crystal filter was changed^ 
[0004] Furthermore, for are as in-inverse-proportion [ the resonance frequency / to the board 
thickness of a blank Hn thickness skid vibration common knowledge and obtaining a K*, you 
have to make board thickness of a blank thin. By having made board thickness of a blank thin 
with the demand of RFizing to the oscillating device of these days, also in the comparatively 
small shock, breakage of a blank came to be conspicuous, and as especially shown m drawing 
4 (b) the defect in which it was easy to damage in a V predicted to be cause character type 
configuration also had generating of the complicated stress hy torsion of the aforementioned 
tabular lead terminals 2 and 2. 

[Objects of the Invention] this invention is made in order to remove the defect of the 
maintenance structure of the piezo electric device of the **** former mentioned above, 



inclusion of the piezo -electric blank to a stem top is easy for it, the limit of the influence of 
distortion from a stem is carried out, and it aims at offering the maintenance structure of the 
piezo-electric device excellent in shock 'resistance. 

[° 006] , „ « 

[Summary of the Invention] The maintenance structure of the piezo-electric device wnicn 

starts this invention in order to attain the above-mentioned purpose The tabular support and 

the upper-limit marginal part of a piezo-electric blank which were mostly set up in the center 

on the stem are fixed with adhesives. The electrode pad formed in the piezo-electric blank 

while supporting so that the pendant of the aforementioned piezo-electric blank might be 

carried out, and the lead terminal arranged in the stem are connected with a wire. 

Furthermore, while forming an electrode pad in the upper-limit marginal part of a 

piezo-electric blank, or it fixes this electrode pad section and a tabular support in an 

electroconductive glue, deformation of a piezo -electric blank is restricted, that breakage 

should be prevented, on a stem, the aforementioned tabular support and a predetermined gap 

are **(ed) and a stopper is set up. 

[0007] 

[Example] Hereafter, this invention is explained in detail based on the drawing in which an 
example is shown. Drawing 1 (a) and (b) are the perspective diagrams from the front face 
which shows the example of the maintenance structure of the double mode crystal filter 
concerning this invention, and a tooth back, respectively. While setting up so that it may 
become parallel to the main front face of the crystal blank 5 which uses as a mamtenan^cejplug 
the tabular support 9 which consists of a material of a stem 3 almost comparatively **** to a 
center, it holds so that adhesion fixation of the upper-limit marginal part of the crystal blank 
5 may be carried out with adhesives 10 and the pendant of this may be carried out to this 
tabular support 9. What is necessary is here, to have flowed through the tabular support 9 
electrically with the grounding terminal of a stem 3, and just to set it up so that itmay flow 
with a direct stem since it generally considers a stem main part as a ground. It ** and the 
electroconductive glue is used as adhesives 10 to make it flow through this and the electrode 
pad 7 located in the upper-limit marginal part of the crystal blank 5. Furthermore, airtight 
penetration of the stem 3 is carried out, and electric wiring is performed by connecting the 
lead terminals 11 and 12 electrically insulated with this, and the electrode pads 6 and 6 on the 
crystal blank 5 with wires 13 and 14, respectively. In addition, at this time, although 
connection of a wire may use what technique, probably, connecting in the so-called 
wirebonding will be common. Moreover, a gap the aforementioned tabular support 9 and the 
crystal blank 5, and respectively predetermined is **(ed), and the stopper 15 comparatively 
for the low impact absorptions of the back is set up. 

[0008] Thus, when equipping with the crystal blank 5 on a stem 3 by having constituted, the 
work referred to as inserting the two edge sections of a crystal blank into two slits of a tabular 
lead terminal like the former that what is necessary is just to paste up the upper -limit 
marginal part of a blank 5 on the tabular support 9 could be omitted, and automatic 
mounting- ization also became comparatively easy. Furthermore, as shown in drawing 2 (a) m 
the usual state, the crystal blank 5 will ** the tabular support 9 and an about 0.1mm gap by 
the electroconductive glue 10, and it will be fixed only at the upper-limit marginal part. Since 
distortion produced in a stem 3 stops almost influencing the crystal blank 5 since it becomes 
the cantilever structure which fixes one upper-limit marginal part of the crystal blank 5 
substantially in case a case and a stem 3 are closed by resistance welding, The deflection of 
the center frequency of the double mode crystal filter before and behind closure will become 
very minute. Moreover, by having considered as simple cantilever structure, even if it was 
hard coming to generate the complicated stress produced in the crystal blank by the ability 
twisting two conventional tabular lead terminals and the board thickness of a crystal blank 
was thin, it was lost that V character type breakage is observed. As moreover shown in 
drawing 2 (b), when the shock of the direction shown by the arrow G in drawing joins the 
maintenance structure of this invention, deformation of the crystal blank 5 is restricted when 
the soffit marginal part and stopper 15 contact, similarly, in the case of the shock of an 
opposite direction, the tabular support 9 acts as a stopper and breakage of the crystal blank 5 



is prevented. If the crystal blank 5 is held so that the relative side of the I/O electrode s de 
may be carried out to the tabular support 9 like dmwing_l , an I/O electrode and the 
grounding terminal slack tabular support 9 can approach extremely and can raise the 
guarantee magnitude of attenuation of a filter conventionally. On the other hand, although 
mounting of the exclusive use from which the position or width of face of the interval of two 
tabular lead terminals and a slit differs with the configuration of a crystal blank in the 
conventional maintenance structure had to be prepared, it is possible to hold and carry out 
electric wiring of the crystal blank, without the maintenance structure concerning this 
invention taking an exceptional process, even if the configuration is circular and it is a 
rectangle, if the dimension of a crystal blank does not exceed the size of a stem 
[0009] you may be, the piezo electric devices, for example, the vibrator, other than the 
multiplex-mode piezo electricity filter which can apply this invention also to piezo-electric 
devices other than crystal above although the double mode crystal filter has been explained as 
an example, and uses the further multiplex mode, or a filter, -- it is clear Furthermore, all 
electric wiring may be performed for a tabular support with a wire only as a maintenance 
function, and an electrode pad is prepared in portions other than the upper-limit marginal 
part of a piezo electric blank at this time, and it does not matter between this upper-limit 
marginal part and a tabular support even if it pastes up with the adhesive s of non conducting 
Moreover, a stopper does not necessarily need to be the thing of a tabular, and as long as he 
sets up on a stem so that the soffit marginal part may contact when a piezo electric blank 
deforms, he may be a mere cylindrical thing. 

[Effect of the Invention] this invention realizes the shock resistance which is excellent while 
having carried out the limit of the frequency deviation before and behind closure by having 
considered as cantilever structure even if [ when make automation possible and reducing 
assembly cost, since it constitutes as explained above, and wearing of the piezoelectric blank 
to a stem becomes very simple and easy, and ] it was the thin piezo-e ectric .blank o board 
thickness, and when raising the versatility of the stem to the configuration of a piezo electric 
blank, it does a remarkable effect so. 
[0011] 
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DESCRIPTION OF DRAWINGS 



SSK— diagram from the front face which shows the example 
oTSe^Sntenance structure of the double mode crystal filter concerning tins invention, and a 

I^^ e (a) eC ^d l3 (b) is drawing explaining the shock resistance of the maintenance 
structure of the piezo electric device concerning this invention. 

mrTwrne ^ (a) And (b) is the front view and the side elevation showing the maintenance 
structure of the conventional double mode crystal filter, respectively. 

f£^4l (a) And (b) is drawing explaining the fault winch the maintenance structure of 
the conventional double mode crystal filter has, respectively. 
[Description of Notations] 
3 ... Stem 

5 ... Crystal blank 

6 ... Electrode pad 

7 ... Ground electrode pad 

9 ... Tabular support 

10 ... Electroconductive glue 

11 12 ... Lead terminal 
13 14 ... Wire 

15 ... Stopper 
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